10/d6/2004 09:38 7033855340 

Searching PAJ 



KEATING & BENNETT 



PAGE 20/38 

Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number : 08-116218 
(43)Date of publication of application : 07.05.1996 



(51)lnt.CL 



H03D 7/i4 
HOIF 19/06 



(21) Application number : 06-275855 

(22) Date of filing: 14.10.1994 



(71) Applicant : HITACHI FERRITE LTD 

(72) lnventor : TAKEDA TSUYOSHI 



(54) SINGLE BALANCED IWXER 
(57)AbstraGl: 

PURPOSE: To Improve the mass-productivity by fomiing a 
transformer part with a laminated matter so as to eliminate the need 
for manual windings of the transformer. 

CONSTITUTION: The mixer is made up of a laminated matter in which 
plural insulation sheets each with a conductor film formed thereto are 
laminated and the conductor films among the insulation sheets are 
connected to from a coil in continuity with the direction of the layers 
and of a semiconductor element 10 with two bfodes built therein. In 
this laminated matter, a balun transformer is formed inside, a pattern 
electrode in continuity with a prescribed terminal of the balun 
transformer is formed on the upper side and the semiconductor 
element 10 is connected to the pattem electrode. That is, the 
Insulating sheets are aligned and laminated, bal<ed and Integrated to 
obtain the laminated matter. Then external connection electrodes Il- 
ia are formed on the side face with printing and baking. Then, the semiconductor element 10 with the two 
bodies built therein is an^anged and connected to the pattern electrode of the upper side of the laminated 
matter to form the single balanced mixer. ^ 
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* NOTICES * 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by coniputer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The film is connected, a conductor - ttie insulation sheet with which the film was formed - two or more 
sheet laminating - carrying out - the conductor between eadi insulation sheet - It consists of a layered product in 
which the coil which flowed in the direction of a laminating was formed, and a semiconductor device in which two 
diodes were built Said layered product is a single BARANSUDO mbter characterized by constituting a balloon 
transformer inside, forming the predetermined edge of said balloon transformer, and the flowing pattern electrode in a 
top face, connecting said semiconductor device to this pattern electrode, and being constituted. 
[Claim 2] The film is connected- a conductor - the insulation sheet with which the film was formed - two or more 
sheet laminating « carrying out - the conductor between each insulation sheet - Are the layered product in which the 
coil which flowed in the direction of a laminating was formed, and a balloon transformer is constituted at the one half 
side of this insulation sheet. An inductor is constituted by the opposite side and this balloon transformer and the 
predetermined edge of an inductor are pulled out by the side face of this layered product. And the single 
BARANSUDO mixer which the predetermined edge of said balloon transformer and the flowing circuit pattem are 
formed in the top face of this layered product, and the semiconductor device in which two more diodes were built is 
connected to said circuit pattem, and is characterized by being arranged. 

[Claim 3] The single BARANSUDO mixer characterized by building the capacitor for RF output in said layered 
product in claim 2. 

{Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not inflect the original precisely. 
2 shows the word which can not be translated. 
3.1n die drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the single BARANSUDO mixer used for the frequency conversion of 
radio frequency and an intermediate frequency in the walkie-talkie which used the microwave more than a VHF band. 
[0002] 

[Description of the Prior Art] Conventionally, the single BARANSUDO mixer was constituted combining the balloon 
transformer and diode which gave this the coil using ferrite cores, such as a bead core* a balloon core, and a ring core. 
[00031 

[Problem(s) to be Solved by the Invention] Although the coil of the thin wire rod was manually carried out to the ferrite 
core by the conventional single BARANSUDO mixer, the man day started very much, and mechanization was also 
difficult and lacking also in mass-production nature. Moreover, there was a limitation also in a miniaturization. In view 
of the above-mentioned thing, this invention has mass-production nature and aims at offering the single BARANSUDO 
mixer which can be miniaturized. 
[0004] 

[Means for Solving the Problem) The film is connected, this invention — a conductor - the insulation sheet with which 
the fihn was formed -- two or more sheet laminating - carrying out - the conductor between each insulation sheet It 
consists of a layered product in which the coil which flowed in the direction of a laminating was formed, and a 
semiconductor device in which two diodes were built. Said layered product is a single BARANSUDO mixer which a 
balloon transformer is constituted inside, and the predetenmined edge of said balloon transformer and the flowing 
pattern electrode are formed in a top face, and said semiconductor device is connected to this pattern electrode, and is 
constituted. The film is connected, moreover, this invention — a conductor — the insulation sheet with which the film 
was formed — two or more sheet laminating — carrying out ~ the conductor between each insulation sheet - Are the 
layered product in which the coil which flowed in the direction of a laminating was formed, and a balloon transformer 
is constituted at the one half side of this insulation sheet. An inductor is constituted by the opposite side and the edge of 
this balloon transformer and an inductor is pulled out by the side face of this layered product. And the edge of the coil 
pulled out by said side face and the flowing circuit pattern are formed in the top face of this layered product, the 
semiconductor device in which two more diodes were built is connected to said circuit pattern, and it is the single 
BARANSUDO mixer arranged. Moreover, this invention is a single BARANSUDO mixer by which the capacitor for 
RF output is built in said layered product. 
[0005] 

[Function] According to this invention, since the transformer was formed with the laminating technique, the coil 
activity by handicraft like before becomes unnecessary. Moreover, in this invention, a transformer is formed with a 
laminating technique, a connection pattern with two components with built-in diode is formed in the top face of the 
layered product, since it connected, mass-production nature improves and a miniaturization can be attained. Moreover, 
since the inductor for IF output of a single BARANSUDO mixer was built in, external [ of an inductor ] becomes 
unnecessary. Moreover, since the capacitor for RF output was built in, it becomes unnecessary [ external / of a 
capacitor], 
[0006] 

[Example] The perspective view of one example concerning this invention is shown in drawing 1 . moreover, the 
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conductor which forms the representative circuit schematic of this example on the insulation sheet of a layered product 
part at drawing 2 the top view showing membranous appearance is shown in drawing 3 . this example is shown in 
drkwing 3 - as - an insulation sheet top - a conductor - the film is formed, the laminating of it is carried out, and th^' 
bajytb?)!! transfonner and the inductor are constituted^ This is explained. Using the textiie-glass-yam ceramic ingredient 
of specific-inductive-capacity epsilonr=8, sheet forming is carried out with a doctor blade, and a green sheet is 
obtained. This is used as an insulation sheet. And electric conduction material, such as Ag, is formed by screen-stencil 
on the insulation sheet, and it is acciimulated and calcinated and it is unifying. 

[0007] Each of this insulation sheet Is applied and explained to the bottom from the bottom. Electrode 3a for coils is 
first formed in insulation sheet la of the lowest layer through terminal area 14a to ground electrode 2a, As for the end 
of this electrode 3a for coils, disc-electrode 17a is formed. Moreover, the hole 19 is formed in ground electrode 2a at 
two places. Electrode 4a for coils and one independent through hole electrode 18a are formed in insulation sheet lb by 
which a laminating is carried out on it An end is pulled out to a side face, as for this electrode 4a for coils, electrode 
12a for terminal strapping is formed, and, as for the other end, disc-electrode 17b is formed. Electrode 3b for coils and 
one independent through hole electrode 18c are formed in insulation sheet Ic by which a laminating is carried out on it. 
An end is pulled out to a side face, electrode 1 la for terminal strapping is formed, and, as for this electrode 3b for coils, 
through hole electrode 18b is formed in the other end. And this electrode 3b for coils flows through the through hole 
electrodes 18b and 18a and disc-electrode 17a with electrode 3a for ****** coils, and constitutes one coil LI. And 
another coil L2 which combines with this coil LI and constitutes a transformer is electrode 4for coils a. 18d of one 
through hole electrode is formed in Id of insulation sheets by which a laminating is carried out on it. 18f of one through 
hole electrode which became independ^t of electrode 5a for one coils is formed in insulation sheet le by which a 
laminating is carried out on it. An end is pulled out to a side face, as for this electrode 5a for coils, electrode 15a for 
terminal strapping is formed, and, as for the other end, disc-electrode 17c is formed. Electrode 5b for coils and 18g of 
one independent through hole electrode are formed in If of insulation .sheets by which a laminating is carried out on it 
18s of through hole electrodes is formed in an end, and, as for this electrode 5b for coils, 17d of disc electrodes is 
formed in the other end. Electrode 5c for coils and 18h of one independent through hole electrode are formed in Ig of 
insulation sheets by which a laminating is carried out on it. An end is pulled out to a side face, electrode 13a for 
terminal strapping is formed, and through hole electrode 18i formation of this electrode 5c for coils is done at the other 
end. And this electrode 5c for coils flows through througji hole electrode 18i and 17d of disc electrodes with electrode 
5b for ****** coils, flows through 18s of through hole electrodes, and disc-electrode 17c with electrode 5a for ****** 
coils further, and constitutes the inductor L5. One through hole electrode 18j is formed in Ih of insulation sheets by 
which a laminating is carried out on it One through hole electrode 18k which became independent of electrode 6a for 
one coils is formed in insulation sheet li by which a laminating is carried out on it An end is pulled out to a side face, 
as for this electrode 6a for coils, electrode 12b for terminal strapping is formed, and, as for the other end, disc-electrode 
17e is formed. Electrode 7a for coils and two independent through hole electrodes 181. and 18m are formed in 
insulation sheet Ij by which a laminating is carried out on it An end is pulled out to a side face, as for this electrode 7a 
for coils, electrode lib for terminal strapping is formed, and, as for the other end, 17f of disc electrodes is formed. 
Electrode 6b for coils and two independent through hole electrodes 18n and 18o are formed in insulation sheet Ik by 
which a laminating is carried out on it. Through hole electrode 18p is formed in an end, this electrode 6b for coils is 
pulled out by the other end to a side face through ground electrode 2b, and electrode 14b for terminal strapping is 
formed. And this electrode 6b for coils flows through the through hole electrodes 18p and 18m and disc-electrode 17e 
with electrode 6a for coils, and constitutes one coil L3. And another coil L4 which combines with this coil L3 

and constitutes a transformer is electrode 7for coils a. Two pattern electrodes 8a and 8b connected with two through 
hole electrodes 18q and 18r and another pattern electrode 9 are formed in II. of insulation sheets by which a laminating 
is carried out on it and the electrodes 11c, 12c. 13bi 14c, 15b, and 16 for terminal strapping are further formed in them. 
These pattern electrodes 7, 8, and 9 etc. may be formed after baking unification. Alignment was carried out the 
laminating of these insulation sheets was carried out they were calcinated, it unified, and the layered product was 
obtained. Then, printing printing of the electtodes 11, 12, 13, 14, 15, and 16 for external connection was carried out to 
the side face, and they were formed in it. In addition, this electrode for external cormection may be formed before 
baking, and may be baked on baking and coincidence of a layered product. And the semiconductor device 10 in which 
two diodes were built has been arranged to the pattern electrode of the top face of this layered product it connected 
with it, and the single BARANSUDO mixer which consists of a circuit diagram configuration shown in drawing 2 was 
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constituted. The electrical characteristics of the single BARANSUDO mixer of this example were as good as the 
leakage by RF terminal of 8dB of conversion losses, and a station dispatch number (T.o signal), and the isolation 
property of 20dB in the 1500-2000MHz band. Moreover, the conversion loss property of this example is shown in 
drawing 5 , and an isolation property is shown in drawing 6 . The appearance dimension of this example is 2.5mm in 
dmmx3.2ram and height, and obtained the small and highly efficient single BARANSUDO mixer. A balloon 
transformer is constituted in one side (under a drawing) of an insulation sheet, and the inductor consists of above- 
mentioned examples in the opposite side (on a drawing). And the ground electrode is fonmed in the side which 
constituted the inductor up and down for the reason for improving the purpose and isolation property which weaken the 
electromagnetic coupling of a balloon transformer and an inductor. Moreover, although a capacitor is connected to RF 
output when using this single BARANSUDO mixer, naturally it is also possible this capacitor and to constitute in the 
layered product of an example. The circuit diagram in tfiis case is shown in drawing 4 . This capacitor can be formed in 
an inductor side. 

[0008] Moreover, the representative circuit schematic of another example of this invention is shown in drawing 7 and 
drawing 8 . In addition, the appearance of this example is the sanie as that of drawing 1 , the internal structures of a 
layered product part differ, and this example changes the circuit of a balloon transformer. Moreover, drawing 8 
connects the capacitor for RF output to drawing 7 . Each top view of the insulation sheet which constitutes the layered 
product of this example is shown in drawing 9 . This structure is explained. Electrode 23a for coils is first formed in 
insulation sheet 21a of the lowest layer through terminal area 44a to ground electrode 2a. As for the end of this 
electrode 23a for coils, disc-electrode 27a is formed'. Moreover, the hole 19 is formed in ground electrode 2a at two 
places. Electrode 24a for coils and one independent through hole electrode 28a are formed in insulation sheet 21b by 
which a laminating is carried out on it. As for this electrode 24a for coils, disc electrodes 29a and 33a are formed in 
both ends. Two electrodes 25a and 26a for coils and three independent through hole electrodes 28b. 30a, and 34a are 
formed in insulation sheet 21c by which a laminating is carried out on it. An end is pulled out to a side face, electrode 
42a for terminal strapping is formed, as for this electrode 25a for coils, disc-electrode 31a is formed in the other end, an 
end is pulled out to a side face, electrode 45a for terminal strapping is formed, and, as for electrode 26a for another 
coils, disc-electrode 47a is formed in the other end. Two electrodes 23b and 26b for coils and three independent 
through hole electrodes 30b, 32a, and 34b are formed in 21d of insulation sheets by which a laminating is carried out 
on it Through hole electrode 28c is formed in an end, as for this electrode 23b for coils, disc-electrode 27b is formed in 
die other end, through hole electrode 48a is formed in an end, and, as for electrode 26b for another coils, disc-electrode 
47b is formed in the other end. Two electrodes 24b and 26c for coils and three independent through hole electrodes 
28d, 32b, and 34c are formed in insulation sheet 21e by which a laminating is carried out on it Through hole electrode 
30c is formed in an end, as for this electrode 24b for coils, disc-electrode 29b is formed in the oth^ end, through hole 
electrode 48b is fcMmed in an end, and, as for electrode 26c for another coils, disc-electrode 47c is formed in the other 
end. Two electrodes 25b and 26d for coils and three independent through hole electrodes 28e, 30d, and 34d are formed 
in 21f of insulation sheets by which a laminating is carried out on it Through hole electrode 32c is formed in an end, as 
for this electrode 25b for coils, disc-electrode 31b is formed in the other end, through hole electrode 48c is formed in an 
end, and, as for 26d of another electrode for coils, 47d of disc electrodes is formed in the other end. Two electrodes 23c 
and 26e for coils and three independent through bole electrodes 30e, 32d, and 34e are formed in 21g of insulation 
sheets by which a laminating is carried out on it 28f of through hole electrodes is formed in an end, as for this 
electrode 23c for coils, disc-electrode 27c is formed in the other end, 48d of through hole electrodes is formed in an 
end, and, as for electrode 26e for another coils, disc-electrode 47e is formed in the other end. Two electrodes 24c and 
26f for coils and three independent through hole electrodes 28g, 32e, and 34f are formed in 21h of insulation sheets by 
which a laminating is carried out on it 3 Of of through hole electrodes is formed in an end, as for this electrode 24c for 
coils, disc-electrode 29c is formed in the other end, through hole electrode 48e is formed in an end. and, as for 26f of 
another electrode for coils, 47f of disc electrodes is formed in the other end. Two electrodes 25c and 26g for coils and 
three independent through hole electrodes 28h, 30g, and 34g are formed in insulation sheet 21 i by which a laminating is 
carried out on it As for this electrode 25c for coils, electrode 41a for terminal strapping whic^ comes to pull out 32f of 
through hole electrodes to a side face at the oilier end is formed in an end, and electrode 43a for terminal strapping by 
which 48f of through hole electrodes is formed in an end, and the other end comes to pull out 26g of another electrode 
for coils to a side face is formed. The electrode for coils of 23d and two independent through hole electrodes 30h and 
34h are formed in insulation sheet 21j by which a laminating is carried out on it Through hole electrode 28i is formed 
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in an aid, and, as for 23d of this electrode for coils, 27d of disc electrodes is formed in the other end. The electrode for 
coils of 24d and two independent through hole electrodes 28j and 34i ar« formed in insulation sheet 21k by which a 
laminating is carried out on it. Through hole electrode 30i is formed in an end, 24d of this electrode for coils Is pulled 
out by the other end to a side face through ground electrode 2b, and electrode 44b for terminal strapping is formed 
Two pattern electrodes 35 and 36 respectively connected with two through hole electrodes 28k and 34j and another 
pattern electrode 37 are formed in 211. of insulation sheets by which a laminating is carried out on it, and the electrodes 
41b, 42b, 43b, 44c, 45b, and 46 for terminal strapping are furtlier formed in them. These pattern electrodes 35, 36, and 
37 etc. may be formed after baking unification. Alignment was carried out, the laminating of these insulation sheets 
was carried out, they were calcinated, it unified, and the layered product was obtained. Then, printing printing of the 
electrode for external connection was carried out to the side face, and it was fornied in it. In addition, this electrode for 
external connection may be formed before baking, and may be baked on baking and coincidence of a layered product. 
Within diis layered product, it connects through disc-electrode 31a, the through hole electrodes 32a, 32b. and 32c, disc- 
electrode 31b, and the through hole electrodes 32d, 32e, and 32f, and the electrodes 25a, 25b, and 25c for coils form the 
coU LI between a terminal 42 and 41. The electrodes 23a, 23b, 23c and 23d for coils Moreover, disc-electrode 27a, 
27b, 27c, 27d, and the through hole electrodes 28a, 28b, and 28c, It connects through 28d, 28e, 28f, 28g, 28h, 28i, 28j, 
and 28k. A coil is formed between the pattern electrode 35 and a terminal 44. Moreover, electrode 24f or coils a, 24b, 
24c, and 24d - disc electrodes 29a, 29b, and 29c, the through hole electrodes 30a, 30b. 30c. 30d, 30e, 30f. 30g. 30h.' 
and 30i, and disc-electrode 33a and the through hole electrodes 34a, 34b, 34c, 34d, and 34e It connects through 34f, 
34g, 34h, 34i, and 34j, a coU is formed between the pattern electrode 36 and a terminal 44, and coUs L2 and L3 are ' 
formed. And the electrodes 26a, 26b, 26c, 26d, 26e, 26f, and 26g for coils are also connected through a disc electrode 
and a through hole electrode, and the inductor L4 is constituted. And the semiconductor device in which two diodes 
were built has been arranged to the pattern electrodes 35, 36, and 37 of the top face of this layered product, it connected 
with them, and the single BARANSUDO mixer which consists of a circuit diagram configuration shown in drawing 7 
was constituted. The conversion loss property of the single BARANSUDO mixer of this example is shown in drawin g 
Ifl , and an isolation property is shown in drawing 11 . By this example, the highly efficient single BARANSUDO 
mbter was obtained by appearance dimension 4mmx3.2mm and smaU I with a height of 2.5mm ]. Moreover, a desirable 
ingredient is dielectric materials or a ferrite ingredient as insulation sheet material used for this invention, and the 
desirable thickness of the uisulation sheet material is 50-150 micrometers. Moreover, the desirable dielectric constants 
at the time of using dielectric materials are 6-12, and the desirable permeability at the tone of using a ferrite ingredient 
is 5-30. 
10009) 

[Effect of the Invention] Since it is not necessary to perform the coil of a transformer manually and and automation can 
also be attained by constituting a transformer part from a layered product according to diis invention, it excels in mass- 
production nature. 
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♦NOTICES* 

dfapan Patent Office is not responsible for any 
.^[amages caused by the use of this translation* 

1. This document has been translated by conmputer. So the translation may not reflect the original precisely • 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The perspective view of one example concerning this invention. 

[Drawing 21 The representative circuit schematic of one example concerning this invention. 

[Drawing 3] Each top view of the insulation sheet with which the laminating of the one example concerning this 

invention is carried out. 

[Drawing 4] The representative circuit schematic of the modification of one example concerning this invention. 

[Drawing 51 The conversion loss property Fig. of one example concerning this invention. 

[Drawin g 61 The isolation property Fig. of one example concerning this invention. 

[Drawing 7] The representative circuit schematic of another example concerning this invention. 

[Dyawing 81 The represratative circuit schematic of the modification of another example concerning this invention. 

[Drawin g 9] Each top view of the insulation sheet widi which the laminating of another example concerning this 

invention is carried out. 

[Drawmg 10] The conversion loss property Fig. of anolher example concerning this invention. 
[Drawing 111 The isolation proper^ Fig, of another example concmiing this invention* 
[Description of Notations] 

1 21 Insulation sheet 

2 Ground Electrode 

3, 4, 5, 6, 7, 23, 24, 25, 26 Electrode for coils 
8, 9, 35, 36, 37 Pattern electrode 
10 Semiconductor Device 

11, 12, 13, 14, 15, 16, 41, 42, 43, 44, 45, 46 terminal electrodes 

17, 27, 29, 31, 33, 47 Disc electrode 

18, 28, 30, 32, 34, 48 Through hole electrode 
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